182 ¢ Chapter 4 - Quadratic Equations

4.3 Exercise Set

-

1. The graph of f(x) is shown. Sketch the graph of | f(x)]|.
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184 ¢ Chapter 4 - Quadratic Equations

3. Graph the the absolute value function. State the intercepts, domain, and range.

a) fx)=2|x—1|—4 b) g(x)=%|x+2|+1
(—\ fe) &, 0)
¥ il (O-1)
™ DG
(2N 2~ 4
¢) h(x)=-3|x+3|+6 d) j(x)=2|2(1—-x)|-4
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Section 4.3 - Absolute Value Functions ¢ 185

Graph each piecewise function.

1
=X, x =0 5 -2, x=-2
a) f(x)=l 2 b) g(x).-={|x| g
1] £ 0 —|x|+2 x<-2
\\ =P
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186 ¢ Chapter 4 - Quadratic Equations =
5.  Graph each piecewise function. 3
2, x<-2 ke x+4, x<-=-2 3
a) flx)=1|x| —-2=x<3 b) g(x)=4|x, —2=<x<3 ‘
3, x=3 _ —x+6, x=3 €
|x+3| x<-1 —|x+4] x<-3
& hx)=412zl=12x<1 d) i(x)=1—|x|+2, -3=<x<3
|x=3| x=1 —|x—4|, x=3
A4

2|x+ 2] x<0 |x+2|—2, x<-1
e) j(x)=14,0=<x<2 f) k(x) =3 d)xl—5, ~1=x=]
2|x—4)|, x=2 |x—2]-2, x> 1
: 1T
N1/ i) e N

<
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Section 4.3 - Absolute Value Functions ¢ 187

6. Ifthe graph of y = f(x) has domain -3 <x <2, 7. Ifthe graph of y = f(x) has range —3 < f(x) < 2,
determine the domain of y =| f(x)]|. determine the range of y = | f(x)]|.

— < -
TR Ly

8.  Ifthe point (—2,— 6) is on the graph of y = f(x), 9. Ifthe point (4,— 1) is on the graph of y = f(x),
what point is on the graph of y =—2| f(x)|+ 3? what point must be on the graph of y = 6| f(x)|?

10. Given f(x) = x* — 4 determine the y-intercept 11. Given f(x)= x*— 9, determine the y-intercept of
of y ==2]f(x)]. y=|fx+2)).

ﬂ%’f {' O -2|-4|
\i y, \. # 1

/

(o ~4 ) | O — +/ )
/ “ 4

12. Ifthe point (4, — 6) is on the graph of y = f(x), 13. If the point (—1,— 2) is on the graph of y = f(x),
what point is on the graph of y = 12’ /'(lr) 2 what point is on the graph of y = | f(—x)|?
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, Section 4.4 - mo_<m=m,>cuc_=8 Value Equations ¢ 191

W 4.4 Exercise Set

158

Fill in the blank.

a) The absolute value equation | 3x — 4| = 6 is true when 3x — 4 = = or3x—4=_"(o .
b) The solution set |ax +b|=c, ¢ > 0 has__Z___solutions.
¢) The solution set |ax +b|= 0 has__| solutions.

d) The solutionset |ax +b|=c, ¢ <0 has__ () solutions. -

Graph the absolute value function and state the x-intercepts. Solve the absolute value equation.

a) Graph: f(x)=|x—1|-3 b) Graph: g(x)=|2x+ 4]
m Solve: |x—1|=3 Solve: |2x+4|=0

) X=—2 4

T /

"

D ¢) Graph: h(x)=|1—-x|+2 d) Graph: i(x)=—-2|-x—1|+4
" Solve: |1—x|=-2 Solve: —2|-x—1|=-4
)

D @x

|

)

»

]

D
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192 ¢ Chapter 4 - Quadratic Equations

3. Solve the absolute value equations. Check for extraneous roots.

a) |x—4|+7=11 : b) [x+2|+3=10
X—aq=4 K—4 =—a B “

b=z x=9

) ama |+ = \o-al+3 =
A 4+ X = \\ T U E Vg
© |2y+3|+5=10 d) |2y-5|-3=7
2L\TEES 2y+3z -5
2N= T Sy—= —-¢
RENE e
e) 2|2z+5[+1=7 ) -3|2-z|]-1=-10
2 1z+SHH=3 2(-a sy i=
A2+ O+ \=F —4 3 —\O \ =X
42 ==4 —A3 =
lj?: A3 =\l

z="\] (2=—4)
g —2|3-2x|+1=5 h)y 2]2-3x|+3=3

T2(H-2Y\T\ES . (e 0N =<

S = & 2= -7
s P
T2 = 2
S = 2. X= S7z‘><; D S \/L>; ZS l
) 15|x—18|-24=51 - b -HlrE=1
vkl l=<
YL =S K- lL&T -
Y= 6.2 X=-3.2.Y
K) 7=|3’5£+%|+2 ) 5=|—27£+%|—3
S"\}_L_itll 2SO —S=
> s LA = S
ST LM~ Y=g v T2y EICL
s T20=3y A ‘e
m) 2 =—8+|4- | m 1=-3+[2-1y|
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Section 4.4 - Solviﬁg Absolute Valué" Equations ¢ 193

4. Solve the absolute value equations.

b a) |x+1|=4x b) |3y—-1|=y+5
i Lt = A XA NE - AT
i \ = I <~ - |
V.= v = ’
s %
0 |1-z|=2z+3 d) |[4-3x|=10-5x
V=34 vz -0n -
T2FRy 7 =4
&) |dx—T7|=2+x f |x*-5|=4
AIF= LA A= -
D SN v =\ v

= Hig) I3x+2]={2x+3] Y By {3-xj=|x+4
BLALETL A4 R - 2173
= Sx=-s
L=

) |F-3x-11|-F=¢ 3 D Ix*-5x—4]=10
Y- -1=x . LI W\ =-y
L= IA-\R T o -3 Ao
CX—"(D\(_,\L‘*""EJ:Q (X ~4)0OCtD™D
AL=b 3 V L=aq, v
k) |22’ —x—12|=9 ) |3x*—2x—24|=16
PAGES SADECL WA G S VA
-~ 2T X =2\ =0 2x- (-3 o
(2% -3~ 2ys o (- X D) =

=, —2 v AT
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194 ¢ Chapter 4 - Quadratic Equations

5.  For what value of x does each hold?

a) [x—3|=x-3 b) [x+2|=x+2

0 |x—3|==(x—3) d) |x+2|=—(x+2) |
e [3x+4|=3x+4 | : ) [3x+4|=—-3x—-4

g) |[x*-9|=x"-9 h) |x*—9|=9—-4%*

) [a’-x-6|=x*-x-6 D aP—x—6]=—(x"—x—6)

6.  Write each of the statements as an absolute value equation.

a) xis 3 units from 4 ' b) yis 2 units from 3
\‘I:—d(\ =

¢) zis 3 units from —1 d) ais S units from -3
\Zz+\\ =3

e) 2bis 4 units from 3 f) 3cis S units from —1

- \2b—32\=4
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) ~_Section 4.4 - Solving Absolute Value Equations ¢ 195

7. Joe solved the absolute value equation |[x —1|=—3 8. What is the solution to the absolute value
as: x— 1 =—3 or x — 1 = 3. His solution was equation | f(x)] < 0?
x =—12,4. What was Joe’s mistake?
—

exNvrorneouas O St

9.  Ata high school, the highest and lowest salaries for ~ 10. For the best salmon fishing, a line must be set at d
teachers is given by the equation feet according to the equation |d — 65| = 42.

salaries on the staff.

- EF3SO= NSO W b3 SO T 1L en
=% ch'\/ xLTO AT 2D
/

Let N = 4.7 represent a measurement with an 12. The daily production, N, of tractors is 400 + 15.
accuracy of 4.7 £ 0.05. Express the accuracy Express the highs and lows of production as an
as an absolute value equation. absolute value equation.

\N"‘Ar::}’\ =0.0S

13. In a freezer, the temperature, T, must be within 14. The industrial process of a smelter has
3° C of —25° C. Express the highs and lows of temperatures from 360° C to 420° C. Using C as
the temperature as an absolute value equation. the variable, write an absolute value equation

that corresponds to this range.

\T~\—z5°\ = 3°

|h—67350|= 12150. Find the highest and lowest Find the range of depth that offers the best fishing.

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.




Section 4.5 - Rational Functions ¢ 201

)
t 4.5 ‘ Exercise Set

’@ Which one of the following has a graph that does not have a vertical asymptote?

(w=7is ww=-77 9/m=2 o =22

g L

2. Which of the following has a graph that does not have a horizontal asymptote?

B fx)=Ath by f)= = __,;2;24 P f(")=(x—xl)—(3+3>

Use the graph shown to complete each statement by the direc?ﬁonal approach method.

w

y

a) Asx——oo0, y— \

Asx— o0, y— ‘ ~

e e

Asx—-27, y—» O \

Asx—2* y— T OO

:
)
)
)
)
b
)
)

b) Asx—~—o0, y— (O

Asx—o0, y— O KA

Asx——17, y—» =

Asx——1% y—» O

¢) Asx——o0, y— O

As x —o00, y—

Asx——17, y— =0 \

Asx——1% y— O

Asx—17, y— 0O

Asx—1%, y- OO

o
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202 ¢ Chapter 4 - Quadratic Equations

4.  Find the x and y intercepts of the rational functions.

x+4 _ X
x=1 b) ymx+3

a) y=

£y j(___'{. 4 f=—a (_—.ﬂ_ ;:jj \

= e
N=4&£ =74 (0,74) ‘
) yo =t d) B yo 3 et
& I= i) x=2) ) Y= e
0= ( i .\:f {14 L=\ -4 (_ \ 16) ‘
14 / ,_ @
— L’. ‘/'\,_‘. J{\‘j .
N G || - 5 WP-Y , !
R o i T S & PR @&
S_j—)f._-"“— 1 -5 / _ 1
O Y= B y=7=1 g
= 4 ’ YD Y WAL - -
-t_"l' 1.\ -
A= (o, ) -
\ €
5. Determine the domain and range of the following graphs. ‘
y B | _ y [
P ﬂ D LE O b | N L &
] 0N yS O X &l
/ >~ 1 | = e ] I \7:.\ 7 t)
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+ | =
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y y C
¢) R d) [ T _..!_f_ _j—l D X R £
i S L AT 2 el
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= Mt X \) \; O !—-—g/—-("’ 5 t“: X \{ > 0 § \( S — 0. % =
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204 ¢ Chapter 4 - Quadratic Equations

7. Sketch the graph of the following. Label the asymptotes.

1 \I ‘c Y;':" Q

) flx)=—=L b) g(x)=—1s
x W \*{:O x=2 |
_ _ —
N // "f [ ey -_
B \
|
O hx)= sy -1 = VO T g =
XA P23 =
]
A VRN S I N
g1 i
Ao — kN [~
- T \\
6\\ \
V], ]
\ { q
) -~ »—-\- -
o Ko=5=L  NVIETTEL g x4
A NS R
\
A — ﬂ—_‘
AN v
D4
!
\
A A\ ¢
__x+2 NI L=-3 x—1
g) m(x)= Y+x—6 } h) n(x)= ¥ — 4x
QLA -2\ R e RICSETS
/ V. oe=o t
\ A % \\ >
-~ Il -L, 4/ )__-
3 in RC SN
H : I | o
[ | Y |

M
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Section 4.6 - Reciprocal Functions ¢ 209

4.6 Exercise Set

»
> |
B 1. Given the graph of y = f(x), graph y = &)
: , 7
‘ a [TAF
;b ) )
® AT
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.-' y Y
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D
b =~ X— X
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210 ¢ Chapter 4 - Quadratic Equations

2.  Find an equation of a rational function f'that satisfies the given conditions.

ANy \N
a) Vertjcal asymptote x = 1. ~_ —\ b) Vert?cal asymptote x =—2. :Lf—:"' _
Horizontal asymptote y =—1. - Horizontal asymptote y = 1.
Goes through origin. x-intercept — 3. Y
= — X
2L
X X

Multiple choice

3. The graph of y =—a* compared to the graph of y = a” has a:

(») reflection in the x-axis.
b) reflection in the y-axis.
¢) reflection in the line y = x.
d) reflection in the origin.

4. Ifthe graph of y = f(x) has a zero at x = 2 and is undefined at x =—4, then y = ﬁ has a:

a) zero at x =—2 and is undefined at x = 4.
b) zero at x = + and is undefined at x = — .
¢) zero at x = 4 and is undefined at x =—2.

zero at x =—4 and is undefined at x = 2.

5. Ifthe point (a, b) is on the graph of y = f(x), which point must be on the graph y = —f(lx) ?

6. If f(x)= 1, then the reciprocal function _f—(—lﬁc—) must be:

1 -
a) Tx)SI b/w O (.

b) <-1
)
™ @O<f( >—1

1=y <
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Section 4.6 - Reciprocal Functions ¢ 211

7. Ifthe graph of y = f(x) has the restriction 0 < S(x) =1, then the graph of y = f_(lﬁ will have the restriction:
~ 2 ]. >
&)y = | £
(!.)_/) f(lx)
b) ——<=<-1
) 1
0<—~<1
9 O Fx)

1
d) -1sf—(§<o

8. Ifthe point (6, — 3) is on the graph of y = f(x), what point is on the graph y = 3 ’?(lal‘?

a) (2,—1) /Cg )%i ~ | B

b) (2’1) \ "T:,
(6,1)
d) (18,1)

). Ifthe graph of y = f(x) has the restriction —2 < f(x) = 2, then the reciprocal graph y = g(x) will have which
one of the following restrictions?

= \ Uy
@8(36)5—%, g(x)Z% — F, 2= -
b) g(x)=-1, g(x)=L
o :Ns—7, s T

d) g(x)=-2, g(x)=2

0. Given the function f(x) = 3x + 1, which of the following will have the same y-intercept as Ax)?

A _ | ’ ~ :\ CO \3

d x=ffy) =

1
) =75

Ifthe point (a, b) is on the graph of y = f(x), which point is on the graph y = %*f(xlTl)’ a#0,b#0?

a) (a+1,-b)

b) (a—1,—b) o—\ — ’
/o
0 (a+1,-) ‘
@a-1-4)

f I
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212 ¢ Chapter 4 - Quadratic Equations

Solve using a graphing calculator.

@%12. The average cost per unit of producing widgets is

14.

16.

C(x) = +x+ 2 + % where x is the number of
widgets produced. At what production level will
the average cost be minimal?

A sleeping pill is taken at 10:00 pm. The strength
of the pill is given by S(¢) = 8t/(¢* + 1), where ¢
is the number of hours since taking the pills. At
what time is the greatest effect of the sleeping pill
felt?

What is the smallest possible value for the sum
of a positive number and its reciprocal?

13.

15.

17.

The average cost per year of a computer is given
by C(x) = 2 + 175 + 25x, where x is the age of
the computer in years. When is the average cost
per year a minimum?

~

A new product is put on the market. Sales are -
modelled by S(¢) = 150¢/(¢#* + 100), where S(¢t)
is the daily sales in thousands 7 days after the
product is released. After how many days did
sales reach a maximum, and what was the
maximum sales?

The product of two positive numbers is 10. For
what values of the numbers will the sum be the
smallest?

RESERAARARRAAARAANAAANAL!
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Section 4.7 - Chapter Review ¢ 213

@ W ww

Chapter Review

Section 4.1

1. Factor completely.

a) x*—10x + 24 b) x*—4x—45

C}L— (o X X —A

o L |

¢ x*—16 | d) x*—xy—12y°
e) 50—5y—y* | ) 3x*—12

~ g) —ylcz —y? \ h) 4x’— 12x°y + 8xy’
i) 3x1‘— 6x N oY +Txy+12

k) —2x°+ 8" — 8x* ) x'y—8ly
o f". —_ A ‘-"_;:U:-l—u—- .4.‘ "-’__ e VAN

| -

R < \ —
27 S (Y2

2. Find all integer values of & such that:

a) x’+ kx + 10 factors. b) x*+ kx — 10 factors.
\ \© =+ 1\
—

Lap ) &
LD -

©) '+ 3x+k factors. |k| < 20 d) x*—2x+k factors. |k|< 20

)

i dh A A A A AR B B AR B AL b A AL Al A Jb A B A & A A & o A &
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214 ¢ Chapter 4 - Quadratic Equations

Section 4.2
3.  Factor completely.

a) 2+ 1lx + 12 b) 6x’— 17x — 3
( A
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¢) Sx +18x—5 d) 9x°+ 12x* — 45x
4\-;V T 072 g =
e) x4+ 3x*—9x—27 ) —12—-x*y*—8xy
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g) 27x* — l44xy + 192y° h) 6(x—1V+7y(x—1)—3y*

i) 18x’y+ 3x%y’ — 6xy’ D 2x(x—3)+(x—1)x+2)

4.  Find all integer values of & such that:

a) 2x’+ kx — 3 factors. b) 2x*— 5x + k factors. |k| < 20

Section 4.3
5. Write the absolute value function as a piecewise function.

a) flx)=—-2|1-2x|-3 b) g(x)= {4.1—3|+1
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Section 4.7 - Chapter Review ¢ 215

- 6. ‘ Graph the absolute value function. T

, , ) P by i(x) |x—1] x=-1
=—9]1— i(x)=
a) h(x) |1 -x| N2 A - 3la+2]-1, x<-1
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. Section 4.4

B 7 Solve.

a) |4x+1]|=3 A A\ =~ b) [2x—1|=3—x
A A\ = 4—51_;:.._4
=\
R
c) |x+1|=!2xw\(\ Ofc\\re’ d) |2 +x-12|=9
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8.  For what value of x is each statement true?

a) |2x-1[=1-2 b) |=3x—1]|=3x+]1
o N e e L A < i SN iy
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) Section 4.5

» \

9 flx) = __’A(x +362)_(J§ ) is a linear equation with the point _X_= | missing.
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216 ¢ Chapter 4 - Quadratic Equations

10.  Sketch the graph of the following. Label the asymptotes.
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Section 4.6 foi|
1. When flx)<—1,then -~ is_ —\ £ T NSO &
A(x) | S
12. When f(x) is undefined, ——~ is . e
(x) @l
13. When 0 < A(x)< 1, f(lx) s > | . o
14. Given the graph y = f(x), graph y = - =
fx)
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